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In reply to Mr. Tweedie, he thought the tympanic membrane did not possess any function of analysis: he regarded it purely as a structure which assisted in differential listening; it was the tympanic membrane which allowed the listener to pick out a particular voice in a conversation in which a number of people were participating. Also, there was some evidence that the mechanism of the middle ear enabled the internal ear to be rested from noises or sounds it did not wish to hear.
Mr. Watk;yn-Thomas had recently shown him a case which was a very good example of the out-placed position of the tympanic membrane. He (the speaker) thought that otologists universally recognized the in-placed position of the tympanic membrane as a cause of deafness and believed that this resulted from obstruction of the Eustachian tube. The experimental evidence brought forward seemed to point to the fact that an equally definite type of deafness could be produced when the membrane was out-placed as a result of being held in that position for long periods by mucus lying stagnant in the middle ear.
In answer to Mr. Graham Brown, he had not dealt with the position of the incus and stapes because it had been necessary to limit the scope of the report. He thought, however, that there was no doubt that the incus and the stapes were returned into their normal position, after hearing, by the tension imparted to the round window by the inward movement of these bones acting through the fluid perilymph. After this inward movement these ossicles were returned outwards by a process of recoil and, therefore, at a speed which was dictated, not by the speed of movement of the malleus when it recorded sound, but by the tension of the membrane of the round window. He had investigated some cases in which the region of the round window was filled with granulations and had found that they showed a type of deafness peculiar to that condition.
In reply to Mr. Stewart, he quite agreed that from the point of view of the position of the tympanic membrane, cases of deafness fell into two groups, but he thought that in chronic deafness the out-placed membrane was considerably less common than the in-drawii membrane.
Demonstration of Sound Records.
THE records consist of sound strips similar to those employed in making talking pictures. They are of value for study, partly because they are records of the movement of the diaphragm of the microphone into which the word is spoken, and partly because there is no doubt that they are actually representations of these movements, for when passed through a talking picture apparatus the word is reproduced from the loud speaker.
On study of these records it is seen that with certain exceptions they record only the vowels, for the consonants are found to be merely methods of starting, stopping or modifying vowel sounds. Exceptions to this rule are the letters S, X and H, which are actually modifications of a vowel so high in pitch that it is composed of a hissing sound.
The interest to otologists appears to lie in the consideration that the normal tympanic membrane conducting apparatus and the fluids of the labyrinth have to make movements similar to those which are recorded. It is also clear from study of the records that if these portions of the hearing mechanism are diseased, certain syllables will be heard less well than others, and those syllables which are known to be lost most early in certain forms of deafness, are seen to be the least defined upon the sound strip. It is not possible, bowever, from study of a sound strip to state which, words will or will not be heard by a person who has a certain alteration in his ear. The auditory intelligence of patients differs vastly, and a high degree of auditory intelligence will compensate for minor degrees of deafness, whereas a person of low auditory intelligence will be rendered deaf by a relatively slight alteration of his hearing mechanism. The deafness of the latter will be a diminution of the power of appreciation rather than a lessening of the power of hearing simple sounds such as those emanated by tuning-forks, or formed in music.
(The films were provided by the kindness of Mr. F. P. Culbert, of the R.C.A. Photophone Company.) Some Mechanical Problems in the Making of Cochlear Models.
By GEORGE WILKINSON, F.R.C.S.
THOUGH the resonance theory has always attracted me, as providing a beautiful and complete explanation of the facts of hearing, I wish to state that the cochlear models were not designed for the purpose of proving that, or any other theory. What I set out to do was to embody, so far as possible, the various physical factors which one can recognize as present in the cochlea, and then to see what light the models were capable of throwing on the problem of its action. It has taken some years of experiment to achieve the moderate degree of efficiency to which they have now attained. They are, no doubt, unspeakably coarse contrivances as compared with the marvellously delicate and precise organ which they attempt to imitate. Nevertheless, I claim that the physical principles on which they are constructed are those inherent in the cochlea, and that their action is just what one has always pictured to be the action of the cochlea, on the assumption of the truth of the resonance doctrine.
What are these physical principles? The cochlea is a long, coiled tube divided along the whole length by the spiral lamina, into an upper and lower gallery. The separation of these two galleries is completed by the basilar membrane, which fills in the spiral fissure, and by the spiral ligament, which attaches the basilar membrane to the outer wall of the cochlear tube. We assume that the actual vibrating element in the cochlea is the basilar membrane. This consists of a long row of fine fibres stretched transversely across the basilar fissure, and embedded in a gelatinous matrix of cells, so that it is impervious to fluids. The fibres are graduated in length, the shortest being at the basal end nearest to the oval and round windows, and the longest at the distal or apical end. That the fibres are graduated in tension may be inferred from the structure of the spiral ligament, which diminishes progressively in bulk and density as it is traced upwards towards the apex of the cochlea. The basilar membrane stops short before reaching the extreme apex of the cochlea, leaving a hiatus, the helicotrema, which brings the two galleries into communication. The two openings from the middle ear, the round and oval windows, are placed above and below the commencement of the basilar membrane. The oval window is fitted by a little piston or plunger, the foot-plate of the stapes, to which the sound impulses are transmitted from the tympanic membrane and chain of ossicles. The round window is closed by a simple membrane. The whole is filled with watery fluid.
All these features are reproduced in the models. The basilar membranes are built up of a series of fine wires stretched across the basilar fissure. These are embedded in a double layer of cigarette paper, impregnated with formalized gelatin. The wires are applied to the plate under a graduated' tension, which is greatest at the narrow proximal end and diminishes progressively to the broad apical end. Beyond this is a gap representing the helicotrema. The round and oval windows occupy the same
